Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.006 Å; R factor = 0.038; wR factor = 0.102; data-to-parameter ratio = 19.9. (1S,3R,8R,11S)-11-Bromo-10-bromomethyl-2,2-dichloro-3,7,7-trimethyltricyclo[6.4.0.0 1,3 ]dodec-9-ene 
The title compound, C 16 H 22 Br 2 Cl 2 , was synthesized from -himachalene (3, 5, 5, 4a, 5, 6, 7, , which was isolated from the essential oil of the Atlas cedar (Cedrus Atlantica). The molecule is built up from fused six-and seven-membered rings and an appended three-membered ring. The six-membered ring has a half-chair conformation, whereas the seven-membered ring displays a chair conformation. The dihedral angle between the two best plane through each ring is 59.5 (2) . No specific intermolecular interactions were discerned in the crystal packing. Benharref et al.(2013) . For puckering parameters, see: Cremer & Pople (1975 Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for publication: WinGX (Farrugia, 2012). title compound, (1S,3R,8R,11S)-10-bromomethyl-11-bromo-2,2-dichloro-3,7,7-trimethyltricyclo [6.4.0.0 1 , 3 ] dodec-9ene. The molecule contains fused six-and seven-membered rings, which is fused to a three-membered ring as shown in Fig. 1 . The six-membered ring has a half-chair conformation, as indicated by the total puckering amplitude QT = 0.466 (4) Å and spherical polar angle θ = 129.9 (7)° with φ = 152.5 (7)°, whereas the seven-membered ring displays a chair conformation with QT = 0.8129 (51) Å, θ = 32.71 (40)°, φ2 = -46.29 (5)° and φ3 = -77.86 (39)° (Cremer & Pople, 1975) .
Related literature
Owing to the presence of Br atoms, the absolute configuration could be fully confirmed, by refining the Flack parameter (Flack & Bernardinelli, 2000) as C1(S), C3(R), C8(R) and C11(S).
Experimental
In a reactor equipped with a stirrer, a condenser, a dropping funnel and a thermometer containing (1S,3R,8R)-2,2-dichloro-3,7,7,10-tetramethyltricyclo [6.4.0.01,3] dodec-9-ene (2 g, 7 mmol) (El Jamili et al., 2002) and carbon tetrachloride (60 ml) was added slowly over an 1.5 h by heating and stirring a solution of bromine (1.6 g, 10 mmol) in carbon tetrachloride (5 ml). Heating and stirring were maintained for 1 h after the addition of bromine. Thereafter the reaction mixture was cooled and concentrated to evaporate the carbon tetrachloride. the residue obtained was chromatographed on silica eluting with hexane, which allowed the isolation of pure (1S,3R,8R,11S)-10-bromomethyl-11bromo-2,2-dichloro-3,7,7-trimethyltricyclo [6.4.0.01,3] dodec-9-ene in a yield of 20% (623 mg, 1.4 mmol). The title compound was recrystallized from its hexane solution.
Refinement
All H atoms were fixed geometrically and treated as riding with C-H = 0.96 Å (methyl), 0.97 Å (methylene), 0.98 Å (methine) with U iso (H) = 1.2U eq (methylene, methine) or U iso (H) = 1.5U eq (methyl). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. C2-Cl3 1.763 (5) C11-C12 1.520 (5) C2-Cl4 1.765 (4) C11-Br1 1.975 (4) C3-C4 1.514 (7) C11-H11 0.9800 C3-C13 1.531 (7) C12-H12A 0.9700 C4-C5 1.538 (6) C12-H12B 0.9700 C4-H4A 0.9700 C13-H13A 0.9600 C4-H4B 0.9700 C13-H13B 0.9600 C5-C6 1.515 (8) C13-H13C 0.9600 C5-H5A 0.9700 C14-H14A 0.9600 C5-H5B 0.9700 C14-H14B 0.9600 C6-C7 1.552 (7) C14-H14C 0.9600 C6-H6A 0.9700 C15-H15A 0.9600 C6-H6B 0.9700 C15-H15B 0.9600 C7-C15 1.470 (7) C15-H15C 0.9600 C7-C14 1.540 (8) C16-Br2 1.959 (4) C7-C8 1.596 (5) C16-H16A 0.9700 C8-C9 1.497 (5) C16-H16B 0.9700
Computing details

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
